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(54) HOLOGRAM REPRODUCING APPARATUS AND HOLOGRAM REPRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To assure an excellent light 
receiving state and to perform reasonable signal reproduction 
irrespective of the slippage of light reproduced from a hologram 
medium. 

SOLUTION: Though signal light of a hologram recording part 20 
is supplied in a state being in agreement with an optical axis of 
an optical system irrespective of a shape (board thickness, 
angle, refractive index or the like) of the hologram medium 61, 
the reproduced light at the time of reproduction at a hologram 
reproduction section 30 is taken out in a state being shifted 
from the optical axis of the optical system according to the 
shape (board thickness, angle, refractive index or the like) of 
the hologram medium 61 and depending on a degree of the 
slippage, reasonable sensing in a latter photodetector 32 may 
be hindered. Therefor reasonable sensing state is maintained by 
providing an optical axis slippage compensation section 50 and 
moving a light receiving system (a light receiving optical system 
31 and the photodetector 32) corresponding to amount of 
slippajge of the optical axis. 
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* NOTICES * 

JPO and NCZPX are not responsible for any 
dainages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

An illumination-light exposure means to irradiate the illumination light corresponding to said reference 
beam at the hologram medium by which the pattem of condensation and rarefaction by the interference 
fringe of signal light and a reference beam was formed. 

The photo detector which receives the playback light reproduced by the exposure of said illumination light 
from a hologram medium, 

Light-receiving optical system which leads the playback light from said hologram medium to said photo 
detector. 

It has a playback means to reproduce data from the signal which received light by said photo detector, 
Said light-receiving optical system and the optical axis of a photo detector are offset according to the 
amoxmt of gaps of the optical axis of the playback light to the signal light at the time of the pattem formation 
of condensation and rarefaction to said hologram medium. 
The hologram regenerative apparatiis characterized by things. 
[Claim 2] 

The hologram regenerative apparatus according to claim 1 characterized by said hologram medium 
consisting of photopolymer material. 
[Claim 3] 

The hologram regenerative apparatus according to claim 1 characterized by having the laminated structure 
to which said hologram medium has arranged photopolymer material between the glass plates of a pair. 
[Claim 4] 

The hologram regenerative apparatus according to claim 1 characterized by having the rolling mechanism 
which holds said hologram medium and is rotated. 
[Claim 5] 

An illumination-light exposure means to irradiate the illumination light corresponding to said reference 
beam at the hologram medium by which the pattem of condensation and rarefaction by the interference 
fringe of signal light and a reference beam was formed, 

The photo detector which receives the playback light reproduced by the exposure of said illumination light 
from a hologram medium. 

Light-receiving optical system which leads the playback light from said hologram medixrai to said photo 
detector, 

A playback means to reproduce data from the signal which received light by said photo detector. 
The optical-axis adjustment device which adjusts said light-receiving optical system and the optical axis of a 
photo detector according to the amoimt of gaps of the optical axis produced in the playback light reproduced 
from said hologram medium. 

The hologram regenerative apparatus characterized by ****(ing). 

[Claim 6] 

It is the hologram regenerative apparatus according to claim 5 which has an amount judging means of gaps 
to judge the amount of gaps of the optical axis produced in the playback light reproduced from said 
hologram medium, and is characterized by said optical-axis adjustment device carrying out regulating 
automatically of said light-receiving optical system and the optical axis of a photo detector according to the 
judgment result by said amount judging means of gaps. 
[Claim 7] 

Said amount judging means of gaps is a hologram regenerative apparatus according to claim 6 characterized 
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by judging the amount of gaps of the optical axis which has a reading means to read the discernment means 
added to said hologram medium, and is produced in said signal light based on the reading information by 
said reading means. 
[Claim 8] 

Said amount judging means of gaps is a hologram regenerative apparatus according to claim 6 characterized 
by judging the amount of gaps of the optical axis which has an input means to input the information about 
said hologram mediimi, and is produced in said signal light based on the input from said input means. 
[Claim 9] 

Said amoimt judging means of gaps is a hologram regenerative apparatus according to claim 6 characterized 
by including a detection means to detect the amoxmt of gaps of the optical axis produced in the signal light 
reproduced from said hologram medium. 
[Claim 10] 

The hologram regenerative apparatus according to claim 5 characterized by said hologram medium 
consisting of photopolymer material. 
[Claim 11] 

The hologram regenerative apparatus according to claim 5 characterized by having the lanmiated structure 
to which said hologram mediimi has arranged photopolymer material between the glass plates of a pair. 
[Claim 12] 

The hologram regenerative apparatus according to claim 5 characterized by having the rolling mechanism 
which holds said hologram medium and is rotated. 
[Claim 13] 

Said optical-axis adjustment device is a hologram regenerative apparatus according to claim 6 characterized 
by having the actuator which moves said light-receiving optical system and the optical axis of a photo 
detector in the direction which intersects perpendicularly with an optical axis based on the amount of gaps 
of the optical axis judged by the amovint judging means of gaps. 
[Claim 14] 

A reference beam exposure means to irradiate the illumination light corresponding to said reference beam at 
the hologram medivim by which the pattern of condensation and rarefaction by the interference fringe of 
signal light and a reference beam was formed. 

The photo detector which receives the playback light reproduced by the exposvire of said illumination light 
from a hologram medium, 

Light-receiving optical system which leads the playback light from said hologram medium to said photo 
detector, 

It is the hologram playback approach of a hologram regenerative apparatus of having a playback means to 
reproduce data from the signal which received light by said photo detector, 

According to the amount of gaps of the optical axis produced in the signal light reproduced from said 
hologram medium, said light-receiving optical system and the optical axis of a photo detector are adjusted, 
The hologram playback approach characterized by things. 



[Translation done.] 



http://www4jpdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl,ncipi 5/26/2006 



JP,2005-010599,A [DETAILED DESCRIPTION] 



Page 1 of 8 



* NOTICES * 

JPO and NCIPI are not responsible for any 
daznages caused by the use of tbls translation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention records the pattem of condensation and rarefaction by the interference fringe of the signal 
light which contains record data using a hologram medium, and a reference beam, and relates to the 
hologram regenerative apparatus which can acquire a good playback condition especially about the 
hologram record regeneration system which reproduces playback light and reproduces the data contained in 
that playback light by the exposure of the illumination light to this pattem of condensation and rarefaction, 
and the hologram playback approach. 
[0002] 

[Description of the Prior Art] 

In recent years, the hologram record regeneration system which performs record playback of mass data 
using a hologram technique is proposed (for example, nonpatent literature 1 reference). 
This hologram record regeneration system the signal light containing the record data generated by space 
modulation means, such as a liquid crystal device, and the reference beam set up corresponding to this 
signal light for example, by irradiating a hologram medium at an angle of predetermined The recording 
system which records a detailed pattem of condensation and rarefaction on a hologram medium by the 
interference fringe by signal light and the reference beam, By irradiating the illxzmination light 
corresponding to a reference beam at this hologram medium, the playback light corresponding to a pattem 
of condensation and rarefaction is generated, this is received by photo detectors, such as CCD series, that 
analysis is performed, and it has the composition of having the reversion system which reproduces data. 
[0003] 

[Nonpatent literature 1 ] 

IBM J.RES DEVELOP VOL 44 N0.3 MAY 2000 "Holographic data storage" 
[0004] 

[Problem(s) to be Solved by the Invention] 

By the way, in the above hologram record regeneration systems, although it is required of a recording 
system and a reversion system to make an optical axis in agreement, and each element is positioned and he 
is trying to make an optical axis in agreement at the time of the assembly of equipment, board thickness, an 
arrangement include angle, and when there are variations, such as a refractive index, further, in the 
hologram medivim, the amount of crookedness of an optical axis changes to the hologram medium inserted 
after an assembly. 

For this reason, a gap arises especially in the optical axis of a reversion system, a gap arises in the optical 
axis of the reproduced playback light and a light-receiving system, the problem of aberration and the 
problem of a light-receiving field gap occur, and the technical problem that a proper playback condition is 
no longer acquired occurs. 
[0005] 

Then, irrespective of a gap of the playback light reproduced from the hologram medium, the piupose of this 
invention can secure a good light-receiving condition, and is to offer the hologram regenerative apparatus 
which can perform proper signal regeneration, and the hologram playback approach. 
[0006] 

[Means for Solving the Problem] 

An illumination-light exposure means to irradiate the illumination light corresponding to said reference 
beam at the hologram medium by which the pattem of condensation and rarefaction by the interference 
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fringe of signal light and a reference beam was formed in order that this invention may attain said purpose, 
The photo detector which receives the playback light reproduced by the exposiire of said illumination light 
from a hologram medium. The light-receiving optical system which leads the playback light from said 
hologram medium to said photo detector, It has a playback means to reproduce data from the signal which 
received light by said photo detector, and is characterized by offsetting said light-receiving optical system 
and the optical axis of a photo detector according to the amount of gaps of the optical axis of the playback 
light to the signal light at the time of the pattern formation of condensation and rarefaction to said hologram 
medium. 
[0007] 

Moreover, an illumination-light exposure means by which this invention irradiates the illumination light 
corresponding to said reference beam at the hologram medium by which the pattem of condensation and 
rarefaction by the interference fringe of signal light and a reference beam was formed, The photo detector 
which receives the playback light reproduced by the exposure of said illumination light from a hologram 
medium. The light-receiving optical system which leads the playback light from said hologram medium to 
said photo detector, It has a playback means to reproduce data from the signal which received light by said 
photo detector, and the optical-axis adjustment device which adjusts said light-receiving optical system and 
the optical axis of a photo detector according to the amount of gaps of the optical axis produced in the 
playback light reproduced from said hologram medium. 
[0008] 

Moreover, a reference beam exposure means by which this invention irradiates the illumination light 
corresponding to said reference beam at the hologram medium by which the pattem of condensation and 
rarefaction by the interference fringe of signal light and a reference beam was formed. The photo detector 
which receives the playback light reproduced by the exposure of said illumination light from a hologram 
medium, The light-receiving optical system which leads the playback light from said hologram medium to 
said photo detector, It is the hologram playback approach of a hologram regenerative apparatus of having a 
playback means to reproduce data from the signal which received light by said photo detector. It is 
characterized by adjusting said light-receiving optical system and the optical axis of a photo detector 
according to the amount of gaps of the optical axis produced in the signal light reproduced from said 
hologram medium. 
[0009] 

By the hologram regenerative apparatus and the hologram playback approach of this invention, since light- 
receiving optical system and the optical axis of a photo detector are offset according to the amount of gaps 
of the optical axis produced in the playback light reproduced from a hologram medium, it can become 
possible to make the optical axis of a light-receiving system in agreement corresponding to a gap of the 
playback light produced by the hologram medium, a good light-receiving condition can be secured, and 
proper signal regeneration can be performed. In addition, offset of light-receiving optical system and the 
optical axis of a photo detector judges the amoxmt of gaps of playback light with a certain means at the time 
of real use, and may be made to carry out regulating automatically of light-receiving optical system and the 
optical axis of a photo detector by carrying a means to make it prepare in the manufacture phase of a 
hologram regenerative apparatus beforehand, or to adjust an optical axis, in a hologram regenerative 
apparatus. 
[0010] 

[Embodiment of the Invention] 

Hereafter, the example of a gestalt of operation of the hologram regenerative apparatus by this invention and 
the hologram playback approach is explained. 

Drawing 1 is the block diagram showing the whole hologram record regeneration system configuration in 
the example of a gestalt of operation of this invention, and drawing 2 is the block diagram showing the 
configuration of the optical system of the hologram record playback section in the hologram record 
regeneration system shown in drawing 1 . 

The hologram record regeneration system of this example explained below is a configuration thing which 
performs multiplex record by the transparent mode again (however, 4f system is not restricted to actual size 
image formation in this case.) using the disk media which used photopolymer material for the hologram 
medium using the so-called optical system of 4f system which has four focal distances f In addition, as a 
multiplex recording method, although all directions types, such as include-angle multiplex, shift multiplex, 
and phase multiplex, are known, you may be which method and it can apply also to the thing of a reflective 
method fiorther. 
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[0011] 

First, the outline of a hologram record, regeneration system depended on this example based on drawing 1 is 
explained. 

Like illustration, the hologram record regeneration system of this example has the record data generation 
section 10, the hologram Records Department 20, the hologram playback section 30, the data playback 
section 40, the optical-axis gap amendment section 50, the hologram medium mechanical component 60, the 
drive control section 70, and Ught source section 80 grade, and is constituted. 

The record data generation section 10 generates the modulation data corresponding to the data recorded on 
the hologram medium 61, supplies them to the hologram Records Department 20, and the hologram Records 
Department 20 suppUes the signal light corresponding to modulation data to the hologram medium 61, and it 
records the pattem of condensation and rarefaction by the interference fringe with a reference beam. 
[0012] 

The hologram playback section 30 receives the playback light obtained by irradiating the illumination light 
corresponding to a reference beam at the hologram medium 61, supplies the light-receiving signal to the 
data playback section 40, and the data playback section 40 carries out signal processing of the light- 
receiving signal inputted from the hologram playback section 30, and it reproduces the data contained there. 
By the board thickness of the hologram medium 61 etc., the optical-axis gap amendment section 50 amends 
a gap of the regenerative-signal light and the optical axis which were produced in the light-receiving system, 
and moves the light-receiving optical system and the photo detector of the hologram playback section 30 in 
the rectangular direction of an optical axis according to the amoxmt of gaps. The condition that the optical 
axis shifted by this migration shall be called offset. In addition, it is possible to use the biaxial actuator used 
by the optical pickup of an optical disk xmit and the electromagnetic actuator to which the minute variation 
rate of the movable object is similarly carried out with the combination of the magnetic substance and a coil 
as a concrete migration means, for example. 
[0013] 

Including a laser light source 81, a beam splitter 82, and a mirror 83, the light source section 80 branches by 
the beam splitter 82, and supplies the laser beam which carried out outgoing radiation from the laser li^t 
source 81 to the hologram medium 61 and the hologram Records Department 20. The laser beam supplied to 
the hologram medium 61 side is supplied to the hologram medium 61 as a reference beam through optical 
system 84. On the other hand, the laser beam supplied to the hologram Records Department 20 side is 
changed into signal light through the space modulation element (transparency mold liquid crystal panel) 
mentioned later, and is supplied to the hologram medium 61 through record optical system. 
The hologram medium mechanical component 60. has the spindle motor which carries out the rotation drive 
of the disk chuck section holding the hologram medium 61 of a disk mold, or this hologram medium 61 . 
The drive control section 70 controls the drive servo system of the hologram Records Department 20 and the 
hologram playback section 30 which were mentioned above, the data playback section 40, the optical-axis 
gap amendment section 50, and hologram mediiim mechanical-component 60 grade. 
[0014] 

Next, the hologram Records Department 20 and the hologram playback section 30 in this example are 
explained using drawing 2 . 

First, the hologram Records Department 20 has the record optical system (lens) 22 which supplies the 
modulation light by the transparency mold liquid crystal panel 21 and this transparency mold liquid crystal 
panel 21 as a space modulation element to the hologram medium 61 . A data pattem is displayed on the 
transparency mold liquid crystal panel 21, the laser beam which carries out incidence from a tooth-back side 
penetrates, it is changed into signal light 85 A, and the hologram medium 61 is suppUed. A reference beam 
86 is supplied to the hologram medium 61, and a pattem of condensation and rarefaction is formed of the 
interference fringe of signal light 85A and a reference beam 86. Multiplexing record by various methods can 
be performed by performing change of the data pattem of a liquid crystal panel 21, and control of a 
reference beam. 

Moreover, by irradiating the reference beam at the time of record, and the common illumination light 86 at 
the hologram medium 61, the hologram playback section 30 reproduces playback light 85B, and has the 
photo detector 32 by the CCD two-dimensional image sensors for detecting this playback light 85B etc., and 
the light-receiving optical system (lens) 21 which leads the playback light reproduced from the hologram 
medium 61 to a photo detector 32. 
[0015] 

Although the signal light of the hologram Records Department 20 is supplied in such a configuration in the 
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condition that it was in agreement with the optical axis of optical system irrespective of the gestalten (board 
thickness, an include angle, refractive index, etc.) of the hologram medium 61 In the hologram playback 
section 30, the playback light at the time of playback will be taken out in the condition of having shifted 
from the optical axis of optical system by the gestalten (board thickness, an include angle, refractive index, 
etc.) of the hologram medium 61, and the proper detection in the latter photo detector 32 may be barred 
depending on extent of the gap. 

So, in this example, a proper detection condition is maintained by forming the optical-axis gap amendment 
section 50, and moving a light-receiving system according to the amovint of gaps of an optical axis. 
[0016] 

Next, the amount of gaps of the playback light by the gestalten (board thickness, an include angle, refractive 
index, etc.) of the hologram medium 61 is explained using two examples of the hologram medium 61. 
Drawing 3 is the sectional view showing the example of the hologram medium 610 which has the 
monolayer structure of photopolymer material. 

Like illustration, it is the include angle (include angle of a normal and an optical axis) of n and the hologram 
medium 610 about d and a refractive index in the board thickness of the hologram medium 610 theta 1 It is 
the include angle (include angle of a normal and the refracted light) of the refracted light in the hologram 
medium 610 theta 2 When the optical path length in the hologram medium 610 is set to x, the amount delta 
of gaps can be calculated as follows. 
First, a Snell's law, 
sinthetal =nsintheta2 .... (1) 

Come out, and it is and is from geometric relation fiirther. 
d/x=cos theta 2 

sin(thetal -theta2 ) = delta/x .... (2) 

Since it becomes, the amoimt of gaps is given by the following formulas (3). 

[0017] 

[Equation 1] 



6^d 



n 



I- 



n 



(3) 



[0018] 

Then, only this amount of gaps makes the optical axis of playback light in agreement with the optical axis of 
optical system by shifting the light-receiving optical system 21 and a photo detector 32 in an optical axis and 
the rectangular direction, and giving offset to the optical axis at the time of record. 
Drawing 4 is the explanatory view showing the dependency of the amount of gaps to an include angle in 
case thickness d of a hologram medium is 1mm and a refractive index n is 1 .5 in the above configurations. 
That is, if an include angle becomes large, since the amount of gaps will become large, the optical-axis gap 
amendment section 50 will perform actuation which amends this. 
[0019] 

In addition, although the example of the hologram medium of the monolayer structure of photopolymer 
material explained the above, the hologram medixim of the laminated structure which pinched photopolymer 
material is used between the glass plates for support of a pair from the request of the supporting structure 
etc. in fact in many cases. Then, next, the case of the hologram medium of a laminated structure is 

explained. 

Drawing 5 is the sectional view showing the example of the hologram medium 620 which has the three- 
tiered structure of the glass plates 621 and 622 for support, and the photopolymer material 623. 
illustration — like — the refractive index in an ambient atmosphere — na the board thickness of each glass 
plates 62 1 and 622 — dg a refractive index — ng the include angle (include angle of a normal and an optical 
axis) of glass plates 621 and 622 — theta 1 the include angle (include angle of a normal and the refracted 
light) of the refracted light in a glass plate 621 and 622 — theta 2 the optical path length in a glass plate 621 - 
- the board thickness of x and the hologram medium 623 — dp the refractive index of the hologram medium 
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623 — np the include angle (include angle of a normal and the refracted light) of the refracted light in the 
hologram medium 623 — theta 3 It is deltap about the amount of gaps according the amoxmt of gaps by the 
glass plate 621 by the side of incidence to deltagl and the hologram medium 623. The amount of gaps by 
the glass plate 622 by the side of outgoing radiation is set to deltag2. 
[0020] 

First, a SnelPs law, 

na sinthetal = ng sintheta2 = np sintheta3 .... (11) 

Come out, and it is and is from geometric relation ftirther. 

dg 1 /x=cos theta 2 

sin(thetal -theta2 ) =deltagl/x .... (12) 

Since it becomes, the amoxmt deltagl of gaps by the glass plate 621 by the side of incidence is given by the 
following formulas (13). 
[0021] 
[Equation 2] 



COS01 sin 02 

COS02 



-^sin^i 



1- 



sin^i 



(13) 



[0022] 

Moreover, amovmt of gaps deltap according to the hologram medium 623 by the same approach as this And 
the amount deltag2 of gaps by the glass plate 622 by the side of outgoing radiation is given by the following 
formulas (14) and formulas (15). 
[0023] 
[Equation 3] 



^ p p 



sm 0y - cos^, -- - ^ 



~sin^. 



J 



(14) 



5 , =rf 



sin ^, - cos^j 



1- 



n 



•-•(15) 



[0024] 

Therefore, the total amount delta of gaps is na. = it is delta=deltagl+deltap as 1 . It becomes a value as 
shown in the following formulas (16) from +deltag2. 
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[0025] 
[Equation 4] 



sin 0^ — cos 0^ 



sin 0^ 



+ d. 



sin^i -co s^j 



sin 01 



sin 0^ 



(16) 



[0026] 

Then, only this amount of gaps makes the optical axis of playback light in agreement with the optical axis of 
optical system by shifting the light-receiving optical system 21 and the photo detector 32 which were 
mentioned above in an optical axis and the rectangular direction, and giving offset to the optical axis at the 
time of record. In addition, it sets at this ceremony (16) and is ngl=ng2=np. It carries out and is 
dp -dgl+dg2-i-dp. When it carries out, it will be in agreement with the formula (3) of a monolayer 
photopolymer without the glass plate mentioned above. 
[0027] 

Drawing 6 is the side elevation showing the structure of optical system where the above offset amendments 
were performed, and drawing 7 is the side elevation showing the structure of optical system of omitting 
offset amendment. Moreover, drawing 8 is the explanatory view showing the condition of the light-receiving 
spot in the photo detector at the time of performing offset amendment shown in drawing 6 , and drawing 9 is 
the explanatory view showing the condition of the light-receiving spot in the photo detector in the case of 
omitting offset amendment shown in drawing 7 . 

Since optical-axis 83 OA of the playback light from the hologram medium 820 has shifted to optical-axis 
81 OA of the signal light of the record optical system 810 as shown in drawing 7 , as shown in drawing 9 , 
according to the playback optical system 830 which has the optical axis of the record optical system 810, 
and the congruous opticals axis, each light-receiving spots 840A-840E will be received in the condition of 
having shifted from the center positions 850A-850E of each light-receiving field of a photo detector, 
on the other hand, when offset is given by the approach explained with the gestalt of this operation Since it 
this-corresponds and the optical axis of the playback optical system 730 has Offset alpha, although optical- 
axis 730A of the playback light from the hologram medium 720 has shifted to optical-axis 71 OA of the 
signal light of the record optical system 710 as shown in drawing 6 , As shown in drawing 8 , light will be 
received in the condition of having been in agreement with the center positions 750A-750E of each light- 
receiving field of a photo detector, and each light-receiving spots 740A-740E become possible [ performing 
exact photodetection and information playback ]. 
[0028] 

Next, the approach in the case of judging the amount of gaps of the optical axis by the actually used 
hologram medixim, and moving a light-receiving system is explained. 

first , specification , such as board thickness and the quality of the material , have become settled clearly for 
every form of a hologram medium , when the error between each product be also small , the above 
operations be perform in accordance with the specification , the amount of gaps based on the result of an 
operation be register for every classification of a hologram medium , and the approach that the movement 
magnitude of a light-receiving system be determine from the classification of the hologram medium with 
which it be actually equipped , and migration control be perform can be consider . 

For example, the code information which shows the specification is added to the hologram medium by the 
bar code etc., it reads by the bar code reader which prepared this in the regenerative-apparatus side, and the 
classification of a hologram medium is judged. And the amount of gaps beforehand registered into the table 
etc. for every classification is read, an actuator is controlled by the value, and a light-receiving system is 
moved. 

In addition, a configuration which is read with the wireless receiving set which added for example, not only 
the combination of a bar code and a bar code reader but the minute-with wireless function memory chip to 
the hologram medium side, and prepared this in the regenerative-apparatus side as a means to make a 
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regenerative apparatus identify the classification of a hologram medium is possible. Furthermore, it is good 
also as a configuration which records on the hologram medium itself as a pattern for discernment, and reads 
this with a regenerative apparatus. 

Moreover, it is also possible to consider as the configuration that a user inputs the information about a 
medium by the manual operation fi-om an actuation key, shifts by this input, judges an amoxmt, and moves a 
light-receiving system instead of reading such identification information automatically. 
[0029] 

Moreover, when the board thickness of a hologram medium etc. is not fixed for every product and the 

amount of gaps of an optical axis benefits variation large, an approach which shifts for every hologram 

medium with which it was actually equipped, and measures an amount is effective. 

while establishing the optical system which carries out outgoing radiation of the two parallel measuring 

beam beams it was decided beforehand that spacing would be as the measuring method, for example — some 

hologram media — area is set up as area for measurement, a hologram medium is avoided for delivery and 

another side through one side of two measuring beam beams at a photo detector to a hologram medium, and 

spacing of delivery and both is measured to a photo detector. And the difference of spacing in an outgoing 

radiation part and spacing for a light sensing portion is searched for, it considers that this is the amount of 

gaps of an optical axis, and the movement magnitude of a light-receiving system is determined. 

In addition, it is possible to divert the laser light source 81 mentioned above and a photo detector 32 as the 

light source and the photo detector in this case. 

[0030] 

As mentioned above, although the hologram record regeneration system by the example of a gestalt of 
operation of this invention was explained, this invention is applicable not only to the system containing a 
recording system and a reversion system but the equipment only for playbacks. 

Moreover, although the example mentioned above explained the configuration which carries a means to 
judge the amount of gaps of an optical axis automatically, to move optical system automatically into a 
hologram record regenerative apparatus, and to amend the amount of gaps of an optical axis, amends an 
optical axis dynamically, and gives offset For example, in the inspection adjustment phase before shipment, 
measure the thickness of the hologram medium by which use is assumed etc., and the amoimt of gaps of the 
optical axis over a light-receiving system is judged. It is good also as a configuration which is shipped as a 
finished product which adjusts the optical axis of a reversion system using an adjustment device, a fixture, 
etc. according to the judgment result, and has offset in the optical axis of a reversion system. Also in such a 
configuration, it is possible to be able to acquire a proper playback condition and to acquire sufficient 
effectiveness with the optical axis which carried out offset amendment. 

Moreover, it is applicable similarly about the thing not only using a thing but other ingredients using 

photopolymer material as a hologram medium. 

[0031] 

[Effect of the Invention] 

Since light-receiving optical system and the optical axis of a photo detector are offset according to the 
amount of gaps of the optical axis produced in the playback light reproduced from a hologram medium 
according to the hologram regenerative apparatus and the hologram playback approach of this invention as 
explained above, it can become possible to make the optical axis of a light-receiving system in agreement 
corresponding to a gap of the playback light produced by the hologram medium, a good light-receiving 
condition can be secured, and proper signal regeneration can be performed. 

In addition, offset of light-receiving optical system and the optical axis of a photo detector judges the 
amount of gaps of playback light with a certain means at the time of real use, and may be made to carry out 
regulating automatically of light-receiving optical system and the optical axis of a photo detector by 
carrying a means to make it prepare in the manufacture phase of a hologram regenerative apparatus 
beforehand, or to adjust an optical axis, in a hologram regenerative apparatus. 

Therefore, it can contribute to high performance-ization called the improvement in recording density and the 
improvement in dependability in the data-logging regeneration system using a hologram technique, and is 
effective in the ability to attain increase of added value. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the whole hologram record regeneration system configuration 
in the example of a gestalt of operation of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the optical system of the hologram record 
playback section in the hologram record regeneration system shown in drawing 1 . 
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[Drawing 3] It is the sectional view showing the example using the hologram medium which has the 
monolayer structure of photopolymer material as a record medium in the hologram record regeneration 



[Drawing 4] It is the explanatory view showing the relation between whenever [ tilt-angle / of the hologram 
medium shown in drawing 3 ], and the movement magnitude of an optical axis. 

[Drawing 5] It is the sectional view showing the example using a glass substrate and the hologram medium 
which has the three-tiered structure of photopolymer material as a record medium in the hologram record 
regeneration system shown in drawing 1 . 

[Drawing 6] It is the side elevation showing the structure of optical system where offset amendment by the 
example of a gestalt of operation of this invention was performed. 

[Drawing 7] It is the side elevation showing the structure of optical system of omitting offset amendment by 
the example of a gestalt of operation of this invention. 

[Drawing 8] It is the explanatory view showing the condition of the light-receiving spot in the photo 
detector at the time of performing offset amendment shown in drawing 6 . 

[Drawing 9] It is the explanatory view showing the condition of the light-receiving spot in the photo 
detector in the case of omitting offset amendment shown in drawing 7 . 
[Description of Notations] 

10 [ .. The data playback section, 50 / .. The optical-axis gap amendment section, 60 / .. A hologram medium 
mechanical component, 70 / A drive control section, 80 / Light source section ] .... The record data 
generation section, 20 The hologram Records Department, 30 The hologram playback section, 40 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
daznag-es caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



10 




[Drawing 2] 



S18ISEnKf<LCD) 

2lv 



^86 



85B 



A 



32 



85A 



[Drawing 3] 




6tO 



[Drawing 4] 



http ://www4 .ipdl .ncipi . go .jp/cgi-bin/tran_web_cgi_ej j e 



5/26/2006 



JP,2005-010599,A [DRAWINGS] 




[Drawing 5] 




5m 



TDrawing 61 



http://v^ww4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



JP,2005-010599,A [DRAWINGS] 



Page 3 of 5 




1$ 
oft 

1$ 



[Drawing 7] 
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